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. P Abstract

. ~

. ;
A sentence demonstration task was used to exarine the informationr -

N

processing skills of normal and learning disabled college students, _The .,

effects of sentence meaningfulness (npaningfub VS, nonsense), sentence

‘length (2 vs. tevs, 6 vs., ? items), and presentation: mode (words.vsn

- -
.

logographs) were evaluated. A Population Yembership by “entence Lennth

“
>

interaction was detected and indicated that performance differences between

.- the populations, favoring the normal subjects, emerged on long' sentences, .

v

The effects of sentence type and presentation mede were similar in the *wo

. ¢ -

populations. Differerces in short-tern memory processing were hypothesized
1 3 - N N

, to account for the population differences. ’ C sl
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N

Sentence Nemonstration Ability in Learning Nisabled and “ormal

-

~
Collese Students: fnalysis of Presentation YQde, Sentence len~vth,

and Meaningfulness Effects

T . v v

Research has begun tq exanine the prosé recs1] skills of leosrning
’ ¢ \
disabled, adults (sep Vorden % Makamura, 1922: Worden, talmgren, & Gabourie, .

1922). The theoreticyl framework that .cuides this work is the suggestion

©
- N @

that limitations .in short-%erm‘or'wo}king memory may underlie deficits in

long-term recall of prose materials. For exampke, Perfey®si and Lesceld
, 2
(1978) have suggested that a reduce” speed of processing in short-term ©
r

nemory my cause encoding to lag behind the innut, As sentenges are read
s ¢ -
into short-term memory, disabled learners take longer to retrieve verbal

PRI .

. ’ codes for individual® words, This delay, in' turn, impairs their ahility to
' 4
process inqermation about largef units (clauses, sentences) for storage in

¢

~  long-term remory. o

~a

A*§en%ence demoﬁstration,tésk was used in the present study to

< - .

4 investiéate potential shert-term memory Mfocessikg differences which
. distinguish learning qisabied from nornal coliege students, 1In this task,

. participants 4re presented with a sentence to® read aloud such ag "Sit on

.
<

* the pillow." . Props are probided aﬁd'participanhs are subséquehtly asked to

i

- - . . . T N it
A & .
demonstrate the meaning of the séntence from: memory. Sentences used in the

l
<
o

- t
present study varied in length YBetween 2 to 8 words. Recause of the
. et o
hypothesized short-term Eembry,brocessing diffefences between learning
° ' v ¢

° .
2 .

disabled and normal college students, differences between the two groups in
v

7/

. ' . ) . .
sentence demonstration perforrmance were expeéied to emerge on long
y : <7

+ 2 3 h )
sentences (e.g., six and eight word sentences), but not on’ short sentences

. A . .

' (e.g., 2 or 4 words).; e : o , 4 .
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‘Generally'speaking, esearch has suseested that short-tern memory
- L} * R l
processing differences observed between learnive disabled and normal

. .

colllege students ar~ larger with;word-like stimuli than with nonlinpuistice
. i . r~

stimuli such as digit® (see Vordern, in ress). Therefore, tuo Finds of .
. 1] p 1]

.
N

wprd—like stimuli were selected for use in the present’study: Printed

English wolds and logorraphs (whole wor? symbols), The logorraph stimuli .
-
;

differ from printed Fnglish words in at least three important ways:

1. Logographs shouls be -equally rovel o both croups of subjects;

M 3 I . . -
while nor-inl® subjects probably have had greater experience with
reading printed Fnglish wonds (Jackson, 1000y,

¢ C . S . .
2. lkogographs do not permit phonetic decoding in contrast to printend .
. /‘

<

Fnglisk words (Glushko, 19en) . ~ . ,

N 3. Logorraphs are visually wholistic in contrast to printed Fnelish )

o

words which cansist of individual letters.
[ ‘ »

sThus to the.extent that words are difficult to process in short-ternm

Jremory--because they are less frequently experienéed in reading by disabled -

-

learners, they may require phonetic decoding, and trey are construated out ’ .

>

LEN

~
Yy

of combinations of ihdividual ‘letters--a Population by Presentation Mode

interactibn-waé anticipated in this stuty. That ié, pngOﬁnancO

[ . .

différenges between the groups shoulﬁ be largest under printed English word

- - [/ L]

orthography in comparison to 1ogographé.

v

Finally, provisions wzre made in the study to hanipulate’thé ; . B

. - v
4 ‘

meapingfulness of the sentenets presented to participants. The comparison

.of meaningful versus nonsense :sentences was included to evaluate.the degre®

to which learning disabled\éol]ege students may differ from normal collere

students in.their’ability to use the semantic‘gontent of ‘the sentence to

facilitate encoding, .

. * - .
+ R . . .
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:* t Tethod \ . . -

~ _ Design and Subjects -0

Il » -~

\\\Tﬁt-ngign of the experiment consisted.of a 2 by % by * by 2 by ?

L3

factorial with th§\betw€é& sub}ects factor of population (normal vs.
o
)

learning disabled) and the within subjeats factors of meaﬁingfulness‘ )

N .
(meaningful vs. nonsense), ‘sentence length (2 vs, 4 vs, A us, 2 items),
1y : ' .
- . presentation rode (words vs, logographs)y, and trial.. T ourteen normal

s

college students from California State.lUniversity at-Fullertom and 14
. P -

learning disabled collere students selented from the Santa f%a Community »

£

= College Learning Disabilities Cénter participated in the study. The

- B - R A .
> learning disabled subjects had VVAT® scores 36§ve °5,. PReading leveld -

4

estimates provided by the Peabody Individual Achievement Test (PIAT)

= indicated that the normal colleg% students were reading‘at\twelfth grade or

i\ hd [ ‘. e. v 0
coli@ge level, uhereas the learning disabled students were generally

reading at the sixth grade Jevel.

~

Haterials and Procedures . -

}Subjects were testéd individually. At the beginning of each session

¢

subjects were given ten manutes to‘stuay a set of 14 logographs., ., The

logographs represgnteqd Fnglish word, equivalents of nouns (the boy, tre

- ~

girl, the chair, the box, the pillow and “the table), verbs (sit, stand,
v { L. . i

* and ﬁgt), and prepositions (on, undenu')eside3 and behind). These

»

[

logographs were drawn on 5 x 8 inch cards and their word equivalents -
)

written on the reve}seiside._ During the ten minute study period.iéuhjects

¢ fz. .

wé}e told to learn the wqrd equivalents for each logograph. .Subsequentl§.

.
- ’

f, " *gubjects were testéd by a paired-associate anticipation method untilfthpy
. . . 2 . * ’ . A
had reached a criterion of two errorless-trials, Puring this phase of the

- N »

3
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-

study, normal college students required:fewer trials ('*'¥ 2,27) to reach

‘ . L]

criterion than learning disehled college students (= 420y, p 0

.
i

Following logograph learning, the sentence demonstration task vas

administered. Subjects were provided with t&v probs (a pillow, a table,

.
! v

etc.) to-act out tHe sentences. .The sentences were drawn/printed on 5
-
inch cards and presented to subjects manurlly., “ubjects were asked to

read aloud the sentence presented on the card and then, to demonstrate
L4

the meantns of the sentence, For example, the logosraph sentence

N
" " stands for "sit the hoy on the table.," “ubjects would

-
r

o

read this sentence and then, pick up the toy boy doll and position it in a

> L S
sitting position on fhe prop table. Actions and object, identifications

mad€t by subjects were recorded for subsequent enalysis, . »

)

Fach subject was presented with eight sentences at each sentence

length. Furthernmore, sentences were blocked into two trial sets of four

3
.

sentencas each. The four sentences within a trial set represented the

factorial combination of 2 levels of meaningfulness by 2 levels of

presentation mode. ‘“onsense sentences were génerated by scrambling the
. - . )
. .
word-order of the meaningful sentences. Across subjects,jppropriate

- . N N
>

counterbalancing ¢f these within subject variables was provided,
e hY

N 3 Results and Discussion
. . - : ’

The'dependent variable fsiected for anaf&sis Qas the number of items
Y . 3 ° . , .

partiéipants.suocessfully referencéd in.their demonstration of each
. n ]

E‘ )

JAruitoxt Provided

r

sentence. Table 1 presents the means for*these recall: scores as a function
-

» 4 ~
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of the experimental conditions, An nnaquls of variance was pofforwoﬁ an-
. ’ . ‘ . '
indicated that the performance of normal *students (** = "W.%1) was superior

> > \

to the learning cisabled studentd (** = 2,21 F (1,7¢) = 12979 rmeaninaful

sentences (' = U4,20) were associated with higher recall scores .than

nonsense sentences (M = 3.80), F (1,24) = 2 20: and recall scores

increased with sentence length. F (2,7%) = 112,20, 31} ps < .00, ¢

)
.

A Of majer interest, however, were the predicted interactions with the

R, * —~
factor\of\population. Consistent with the first prediction that population

A}
.

. . . ’
. differences in sentence recall would energe only at the lonecer sentence

. ~ .l

’ e ¢
lengths, a significant Population by “entence Length interaction was -
. , ~

detected, F (2,7°) = 1?.12.-3 < .001( JEE‘meaQ\diffeﬁences in recall

\\\
= Scores, favoring the normal subjects at segtence lengEHSxtygy four, six,

and eight were +,02, 4,20 41,20, and ¥72.51, respectively, Thus,\Both\\

S

learning disabled and normal college students can successfully process i

. €. :
Lad y - .
sentences, However, differerces will emerge whe;JthQ\task demends, for <

example the reading’ of long senﬁenqes, exceed the. operational limits of the -

. T, 2 td

learning disabled students' working memory. T . .

' The second major *issue addressed in @his study concernad the extent to

~

which words and losographs would show different encoding effects with

e - -

learning disabPed and normal college studéhts. None of the critical -

- -

~ .
interactions involving the factors of population and presentgtion mode werdh

v
.

significant (ps > .05). This suggests that‘differences between printed
English word a%d logograph stimuli, such ®@s novelty, phonetic decoding, and
letter segmentation, are-not factors which differentiéily\gffect short-term

- “
a . .
. memory proc¢esses of learning disabled and normal stydents.

" .~ A final issue woncerrned the:sffects of sentence meaningfulness on ’ -
v \ A ¢ . . . , ) R
") : ' o e AN
\)4 ] . . X - ’ f;} , :
ERIC .~ - g g
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id

.

\') . - < ’ . . . ‘
participants' reeall performance,. ™o interactions with the .facter of

/
'

population uere observed (ps.> ,"R) indicatinr that hoth Sroups car tale

‘“t

\
- A

~ + . . s
advantageé of the semantic content of sentences to facilitate their

. , K 4 : '
encoding., 'Mowever, it is ‘interestins to note that a “eanirafyTR~ss by

4
Sentence Length interactfion*was observed, F (?,7%)

57.2%, p ¢ 001,

indicpting that the superior recall associated withy meaninzful sertences
¢

ey
'

L ’ increased with longer sentences. This interaction was qualifjed by the

} -

' three-way interaction of 'eahingfulness by Sentence Lensth by Presentation

Yode,>F (2,7%) = 3.18, p <o, Pescriptively, this intefaction sugpests

that the advantage associated with méaninoful sentences 2t the lonrer .

N .

sentence lengths was larger under printed Fnplish word presentation than

.
~

legograph presentation., ‘ R

.

. In summary, the reshlts of this gtudy extend our knowledge about -

’
. .

short-term memory deficits in leafning disabilities in several ways.

- ' hd =

. i Firét, 1eérning‘disabled~subjeots performed sipnificantly worse than normal
- . .
[~ i §%\i§§25,‘but only at }onger sentence lengths. This findine. extends a

'\;similar-finding by Cohen and Netley (1072) that-‘learning disabled children

- )

. per formed dramatically worse than normal children on a pnrobe serial reeall

* . . C s~ . . . )
< task involwinz lists wh;ch‘excee@pd their short-term mémory spans. Nur

. . \ ’ . '

finding of '\ similar effect with adults bC%Fdéns Cohen "and Netley's =

T .

s, conclusion the

AN

the inability of the memde'sy§tem to cope wit!

.

is a central feature in learning disabilities: we now know th

-
. .

- v oL .
A M A second important finding was that performance wis equivalent for

- into adulthood. o . o

. P

a . \ «

L ;words versus logographs. This suggestS that decoding difficulties reside
2 ’ . * ) ’ » .
b . ) * “ i - ‘ ’
y S e : o
Y -~ S L . . .
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) ] AN v - o .
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, Yee, lorien, and Cardrer s\ ' "
- ‘ S :

- he . .
1n the assignment :;>¥@£hinq to visgal sy”bolﬁ,'rn"arﬂloss of théir
L . )

ortrogrephy.  Tn partirular, phonete soanntﬂfioq is not irrlicnated 5s:a

signifigant factor in the %carninp disabilities of adults because - P

\

logoaraphs are assirred mesning tholistieally, withou* recourse to
) ,

i —
individual~.letter pronunciation, Finally, mednin~fulness did not affect

\
.

the ability groups differently. ™at is, the Aifferences in performence

£ . -
N N S R

were of the same magnitude for meaningful versus nonmeaningful sentences,

thersby ruling oUt any differential intesration of the overall =ehnine of

1Y

' seéntences to aid memary by learning—disabled and normal q;éloao students,
. R . ; ]
™n conclusion, thg/results support the notion of a_short-term memory

bottleneck in learning disabilities that simply reduces the amount of
> ¥ .

word-like: information in memory, regardless of orthography »nd ovéral?

- »

‘effeéts of meaningfulness. The deficit could be due to 2 reduced -speed of

. W

. - 4
processing (See Perfetti % Lesgold, 1972), or to a tendency to engase ip

lebs rehearsal, or elaborative coding (see Torgesen, 1977) by learning .
o ' ’\' [}
disabled persons. “Further research will bhe needed before ue can deaide

’
. . .

[ 4
which explanation best accounts for-the shortaokern memory processing . -

>
deficits of learning-disabtrled individuals. A promising appsoach will be to

.
.

evaluate the compegsatory effects of memory strategy instruction, with
oS . A

~}earning—disébled persons (see Yorden, in press).

% v . ‘ ‘ ' )

N




. .
-

1 N @ . ’ - . =

Peferences | ’ /
f , - -

¢ ’ .

. " - ¢
Cohen, P, L., & “etley, €. Cogfnitive ceficits, learning disabilities, and

WTSC verhaN-performance consistency. .fevelopnantal Psycholoay, 1679 °

.

~ \

a4, 62263 .

Glusko, R, Peading and orthofraphy. Tn A, M, Lesqold % €, A, Perfetti
(Fds.), Inter%qgfve processes in reading. Mew York; Frlbaum, 1021,
, 1
Jackson, ¥ N, Further evidence for a relationship betweer memory access

- . “ . »

and reading ability. Joyrnal of Verbal Léarding and Verbal Rehavior, < ° ‘

L]

1990, 19,-F33-F0n, . ' ' <

Perfetti, C. A., % Lessold, A. '. Discourse comprehension and sourees.of

<

individual differences. Tn *, Just % P, Carpenter (Fds.), Cognitive

N - ~~ s 4

- prooesses iﬁ'comprehehsi&n. fillsdale, M.J.:" Erlbaum, 4077,

@

Tbﬁge%gn,'J. K. Memorization processes in'reading-disahled children. . d

« Journal of Educational Psychglogy, 1977, 79, &871-579,

——

lorden, P"'E, Yemory strategy instruction with the learning disabled. To
appear, in ¥, Pressley and J. Levin (Fds.), Cognitive stratepy training:

* Id
.

) Education, clinical, and sécial applicationé. Mew York:. -
. \ : . < ' . ,
\\\ Springer-Verlag, 1082, N ’
.. - liorden, P, F., % Naﬁ;mura, G. Qtor‘y comprehens?on and recali,in learning
P ? disabled vg. normal collegeﬂétudents. Jggrnal of Educational .

»

Psychology, 1982, in press. ) ) . ’
. - .
. Yorden, P, FE., lalmgren, I., k.Gabourie, P, “emory for stories in learnine

. .
- -

‘disabled‘adultg. Journal of Learning Disabilities, 1992, in press.

s
-

. .




Tafle 1

- .

pPIoM ‘oo

ean Mlumber of fentence Ttems Mermonstrated by Yormal and Learning Nisahled

-

.

College Ctudents as 2 Function of “entence VYeominefulness, Sentence lenoth  and Presentation Mod
& A ; I ) )

~ . =

«

Population

isupies pue ‘ua

Learning Nfsabled

Sentence

4 - e
Presentation Sentence Length
“eaningfulness T vode
Logographs

Meaningful
Vords

v

Logougraphs
Nonsense
Yords

Aruitoxt provided by Eic:




